Valine is among the limiting AA in low protein diets for pigs, but data are currently lacking for empirical requirement studies. Therefore, 2 growth assays and 1 N-balance trial were conducted to determine the Val requirement of weaned pigs (8 to 25 kg of BW) expressed as the ratio of standardized ileal digestible (SID) Val to Lys. In Exp. 1, 48 pigs (individual housing; equal proportion of castrates and females; initial BW = 8.0 kg) were randomly subdivided into groups receiving 6 dietary treatments. Dietary SID Val:Lys ratio was increased by adding l-Val from 0.56 to 0.84% (planned increments of 0.06%) at an average SID Lys level of 0.99%. Other crystalline AA were supplied to meet optimum SID AA:Lys ratios based on the concept of an ideal protein. All diets were isocaloric (13.6 MJ of ME/kg) and isonitrogenous (17.8% CP). For the 35-d period, ADG and ADFI increased linearly (P < 0.01) and quadratically (P < 0.01) with increasing SID Val:Lys. However, the data were not suitable for estimation of Val requirement. Therefore, in Exp. 2 the dietary basal level of Val was reduced to 0.49% SID Val and 4 increments of 0.04% and 1 increment of 0.08% l-Val were used to give 6 dietary treatments (48 pigs; individual housing; equal proportion of castrates and females; initial BW = 7.9 kg). The SID Lys level averaged 0.99%, and SID Val:Lys ratios ranged from 0.49 to 74%. Other crystalline AA were supplied to meet optimum SID AA:Lys ratios. All diets were isocaloric (13.7 MJ of ME/kg) and isonitrogenous (17.7% CP). For the 34-d period, ADG, ADFI, and G:F increased linearly (P < 0.01), and ADG and G:F quadratically (P < 0.01) as the SID Val:Lys ratio increased. Estimates of optimum SID Val:Lys were 66, 67, and 61% for ADG, ADFI, and G:F, respectively. These estimates were confirmed by minimized concentrations of plasma urea and Lys and by markedly increased concentrations of plasma Val. To verify the estimates of the growth trials, a total of 24 N balances were conducted with 12 pigs using the dietary treatments of Exp. 2 (Exp. 3; equal proportion of males and females; average BW = 14.1 kg; 2 balances per pig). Pigs were restrictively fed 3 times daily. Precollection and collection periods lasted 7 d each and were repeated after rearranging the animals to treatments. Increasing the dietary SID Val:Lys ratio linearly increased N retention (P < 0.04) and quadratically decreased plasma concentrations of urea (P < 0.01). Optimal SID Val:Lys ratios of 65 and 62% were estimated for N retention and N utilization, respectively. We conclude that an optimum SID Val:Lys ratio of 65 to 67% is needed for optimal performance in 8-to 25-kg pigs.
INTRODUCTION
The reduction of CP content in the diets of pigs is desirable for economic and environmental reasons. To maintain pig performance when low CP diets are used, supplementation with crystalline AA is necessary. Reductions of CP content up to 6.6 percentage points (from 18.9 to 12.3%) and simultaneous supplementation with crystalline essential AA in the diets of growing pigs has been shown to have no negative effect on N retention or animal performance but reduced N excretion by 58% (Le Bellego et al., 2001) . Valine is a limiting AA in several low-CP diets, after Lys, Trp, Thr, and Met. For 10-to 20-kg pigs, His, Ile, Trp, and Val were equally limiting after Lys and Thr in sorghum-soybean meal based-diets (12% CP) (Brudevold and Southern, 1994) , and Thr, Met, and Val were equally limiting after Lys and Trp in corn-soybean meal-whey based-diets (13.5% CP; Mavromichalis et al., 1998) . In corn-soybean meal based-diets (11% CP) supplemented with Lys, Trp, Thr, and Met fed to growing pigs, Val was shown to be the next-limiting AA (Figueroa et al., 2003) . The nutritional needs of the animal must be known to provide an optimal supply of essential AA. Data are currently lacking for Val requirements expressed as the ratio of standardized ileal digestible (SID) Val:Lys. Chung and Baker (1992) have estimated an optimum ratio of Val:Lys of 68% for 10-kg pigs and concluded that the ideal AA pattern of 75% reported by Wang and Fuller (1989) was excessive for Val. In recent work, a SID Val:Lys ratio of at least 70% was estimated for 12-to 25-kg pigs (Barea et al., 2009) . Therefore, the present study was conducted to estimate the Val requirement for weaned pigs as the ratio of SID Val:Lys.
MATERIALS AND METHODS
Animal housing and care was conducted under supervision of the veterinary office of the Bavarian government. The handling protocol ensured proper care and treatment of all animals in conformity with the German law for animal protection.
General
To estimate SID Val requirement of piglets, 2 growth assays and 1 N balance trial were conducted with German-Landrace × Piétrain pigs (equal numbers of castrated males and females). For growth assays, pigs with an age of 31 d (1 wk postweaning) were housed in individual pens (size: 60 × 100 cm) in an environmentally controlled building with an initial room temperature of 29°C, which was progressively reduced to 25°C at the end of the trials. Artificial light was provided from 0700 to 1700 h, followed by half-light. Animals had free access to feed and drinking water provided by nipple drinkers. For the N balance trial, animals were fed 3 times daily and drinking water was offered after feeding for free intake. The pigs and their environment were monitored 3 times daily and 2 times daily in the case of the growth assays.
Diets were supplemented with vitamins and minerals to meet or exceed the nutrient requirements of 10-to 20-kg pigs (NRC, 1998) . Levels of SID AA (Stein et al., 2007) were calculated for all diets by multiplying the analyzed AA content of each feed ingredients with the estimates of standardized ileal AA digestibility (Sauvant et al., 2004) . It was necessary to limit the dietary SID Lys content below the requirement to enable estimation of the Val requirement as a ratio of SID Val:Lys. In all diets, a SID Lys level of 1.00% was planned. According to German standards, this Lys level is limiting for 10-to 25-kg pigs (GfE, 2008) . Amino acid analyses of mixed diets and calculation of SID Lys levels averaged 0.99% SID Lys for all diets. The supply of all essential AA other than Val was calculated on the basis of SID AA to meet the definition of an ideal protein (Chung and Baker, 1992) . To minimize possible antagonistic effects between the branched chain AA (BCAA), surpluses of Ile and Leu were avoided. Response variables used in the growth trials were ADG, ADFI, and G:F.
Exp. 1
A study using 48 crossbred piglets with an initial BW of 8.0 ± 1.0 kg was carried out over an experimental period of 35 d. Piglets were allotted to 1 of 6 dietary treatments (Table 1) . For diet composition, basal SID Val level was set to 0.55%. The basal diet was based on wheat (30.0%), corn (24.2%), and barley (10.0%). Whey powder (10.0%), peas (7.0%), and soybean meal (6.1%) were used as protein sources. Dietary Lys levels were constant, and estimated SID Lys averaged 0.99%. The following average SID AA:Lys ratios were estimated for Met + Cys, Thr, Trp, Ile, Leu, Phe +Tyr, and His: 61, 65, 18, 60, 100, 94, and 31, respectively. Diets were supplemented with l-Gly and Na-l-Glu, which served as sources of nonessential AA N. Diets were planned to be isonitrogenous, and the average CP was analyzed to be 17.8%. Energy content of diets was kept constant and was calculated as 13.6 MJ of ME/kg. At constant Lys levels (estimated SID Lys of 0.99%; target: 1.00% SID Lys), diets were supplemented with crystalline l-Val (planned increments of 0.06%) to provide 6 treatments. The following SID Val:Lys ratios were estimated: 0.56, 0.62, 0.66, 0.75, 0.76, and 0.84%.
Exp. 2
In Exp. 2, 48 crossbred piglets with an initial BW of 7.9 ± 0.8 kg were allotted to 1 of 6 dietary treatments ( Table 2 ). The experimental period was 34 d. The basal diet was similar to that of Exp. 1, but the basal Val level was reduced to 0.49% SID Val. To achieve this Val level, soybean meal was excluded, and the proportions of barley and peas were increased. At constant Lys levels (estimated SID Lys of 0.99%) the following average SID AA:Lys ratios were estimated for Met + Cys, Thr, Trp, Ile, Leu, Phe + Tyr, and His: 62, 63, 18, 63, 106, 99, and 32, respectively . Diets were supplemented with crystalline l-Val to give 6 treatments (4 increments of 0.04% and 1 increment of 0.08% l-Val). The following SID Val:Lys ratios were estimated: 0.49, 0.55, 0.58, 0.63, 0.67, and 0.74%. Diets were calculated to be isonitrogenous and isoenergenic (average CP of 17.7%; 13.7 MJ of ME/kg, calculated).
Exp. 3
Experiment 3 included 12 piglets used to conduct a total of 24 N balances (BW 14.1 ± 2.8 kg; 2 N balances per pig, 4 balances per treatment). Piglets were individually housed in metabolism cages. After 7 d of acclimation to new surroundings, 7 d of precollection and 7 d of collection followed. Allocation of piglets to treatment was rearranged, and after 7 d of precollection a second collection period (7 d) was conducted. Piglets were fed 3 times daily with the same diets as used in Exp. 2. Energy supply was calculated using 1.05 MJ of ME/kg of BW 0.75 for the first and 1.20 MJ of ME/ kg of BW 0.75 for the second balance, respectively. For calculation of daily energy supply, piglets were weighed at the beginning of the precollection period and daily BW gains of 250 and 350 g were assumed for the first and the second balance, respectively. Feed was mixed with water (1:1) to avoid feed losses and to guarantee optimum feed intake. Room temperature was progressively decreased from 26°C at the beginning of Exp. 3 to 23°C at the experiment's end. The relative humidity was 50 to 60%.
During the collection period, feces and urine of individual piglets were collected twice daily. Whole feces and urine (acidified to pH ~3) were stored at 4°C until the end of the collection period and consolidated into animal individual samples. Feces were freeze-dried Provided the following per kilogram of diet: vitamin A 5,000 IU, vitamin D 3 500 IU, vitamin E 30 mg, menadione 0.15 mg, thiamin 3 mg, riboflavin 3 mg, pyridoxine 3 mg, vitamin B 12 18 μg, niacin 25 mg, pantothenic acid 15 mg, biotin 50 μg, folic acid 300 μg, choline (as choline chloride) 1,000 mg; Ca 5.24 g, P 2.86 g, Zn (zinc sulfate heptahydrate) 57.48 mg, Fe (ferrous sulfate heptahydrate) 25.44 mg, Mg (magnesium oxide) 63.9 mg, I (potassium iodate) 0.12 mg, Se (sodium selenite pentahydrate) 0.10 mg. and stored for further analysis. Response variables were ADG, ADFI, G:F, plasma AA and urea, N digestibility, N utilization, and N retention.
Data Collection
Feed consumption and BW were recorded weekly in the morning for growth assays. For N balance, these data were recorded on the first day of the preparation period and the last day of the collection period.
Blood Sampling
At the termination of Exp. 2 and of each collection period within Exp. 3, 1 blood sample per pig was collected from a jugular vein in heparin-containing tubes (6 to 9 mL per sample; S-Monovetten, Sarstedt AG & Co., Nümbrecht, Germany) after a fasting period of approximately 2.5 h. Tubes were carefully shaken and cooled by ice water when they could be analyzed the same morning. Otherwise, they were frozen at −80°C. Valine requirement of weaned pigs Plasma was obtained for determination of free AA and urea by centrifugation at 20°C for 20 min at 800 × g. The plasma proteins were removed by precipitation with salicylsulfonic acid and centrifugation at 11,000 × g for 10 min at 20°C.
Analysis
Diets were analyzed for CP by Kjeldahl procedure (AOAC, 2000) . Analysis of dietary AA was conducted by Ajinomoto Eurolysine S.A.S (Paris, France), following Commission Directive 98/64/EC (1998) for all AA except Trp, and following AFNOR (1998) for Trp. All AA except Met, Cys, and Trp were analyzed by ion-exchange chromatography after acid hydrolysis with HCl 6 N (reflux for 23 h at 110°C). To avoid degradation during hydrolysis, Met and Cys were obtained by ion exchange chromatography after performic acid oxidation. Determination of Trp was conducted by reverse phase HPLC and fluorometric detection after alkaline hydrolysis with barium hydroxide for 16 h at 120°C.
Plasma free AA were analyzed by ion-exchange chromatography on an automatic AA analyzer (LC 3000; Biotronik, Hamburg, Germany). Plasma urea was coanalyzed with the plasma AA. All samples were analyzed in duplicate.
Statistical Analyses
In all trials pigs were allotted to treatments on the basis of BW, and sex and ancestry were equalized among treatments. Data were analyzed by ANOVA using the MIXED procedure (SAS Inst. Inc., Cary, NC). The experimental unit was the individual pig. The model included the effects of treatment, sex, and in the case of N balance trial, sample period, as fixed effects. Litter was used as a random effect (randomized complete block design), and initial BW was included as a covariate. Contrasts were used to determine linear and quadratic effects of SID Val:Lys (Lowry, 1992) . The IML procedure of SAS was used to generate orthogonal polynomial coefficients (unequally spaced treatments), and the MIXED procedure was used to compute orthogonal polynomial contrast sums of squares. Estimates of requirement were done by subjecting the group least squares means data to least squares brokenline methodology (Robbins et al., 2006) .
RESULTS

Exp. 1
Increasing the ratio of SID Val:Lys from 56 to 84% increased the ADG and the ADFI linearly (P < 0.01) and quadratically (P < 0.01; Table 3 ). At dietary SID Val:Lys ratios of 62 to 84% performance was constant. At these levels, ADG and ADFI were increased up to 46 and 45%, respectively, compared with a SID Val:Lys ratio of 56%. However, the data were not suitable for estimation of a Val requirement. This experiment showed that a diet with a SID Val:Lys ratio of 56% is deficient in Val for weaned pigs.
Exp. 2
Incremental supplementation with l-Val improved performance (Table 4) . Increasing the SID Val:Lys ratio from 49 to 74% increased the ADG, ADFI, and G:F linearly (P < 0.01), and ADG and G:F quadratically (P < 0.01). At a SID Val:Lys ratio of 67%, ADG and ADFI were maximized. Compared with the performance at 49% SID Val:Lys, the ADG and ADFI at 67% SID Val:Lys were increased by 120 and 90%, respectively. However, G:F was maximally improved by 22% at a SID Val:Lys ratio of 63%. Broken-line analysis estimated the optimum SID Val:Lys ratios as 67, 66, and 61% for ADFI, ADG, and G:F, respectively (Table  5 ; Figure 1) .
The dietary Val supply significantly changed plasma AA (Table 6 ). With increasing Val supply, plasma levels of Lys, Trp, His, and Tyr decreased linearly (P < 0.01). However, concentrations of Ile and Glu increased linearly (P < 0.03), and Cys and Val concentrations increased linearly (P < 0.01) and quadratically (P < 0.01). Raising the SID Val:Lys ratio from 49 to 74% increased plasma Val concentrations by 640%. Broken- Orthogonal polynomial contrast coefficients were used to determine the linear and quadratic effect of increasing dietary SID Val:Lys ratio.
line analysis estimated the breakpoint for plasma Val concentrations at a SID Val:Lys ratio of 60% (Table  5) . Plasma urea concentrations decreased linearly (P = 0.01) as the SID Val:Lys ratio increased (Table 6 ). The urea concentration was least at a SID Val:Lys ratio of 67% and was decreased by 18% compared with a SID Val:Lys ratio of 49%.
Exp. 3
Increasing the SID Val:Lys ratio from 49 to 74% increased ADG and G:F linearly (P < 0.02) and quadratically (P = 0.05) and N retention and N utilization linearly (P < 0.04; Table 7 ). Plasma urea concentrations were affected quadratically (P < 0.01) as SID Val:Lys increased. Broken-line analysis estimated the optimum SID Val:Lys ratios as 65 and 62% for N retention and N utilization, respectively (Table 5; Figure 2 ).
DISCUSSION
The aim of the present work was to determine Val requirements of 8 to 25 kg of BW pigs as a ratio of SID Val to Lys. Thus, it was necessary to generate basal diets first limiting in Val and second limiting in Lys. To ensure the sufficient supply of all other AA and nu- Orthogonal polynomial contrast coefficients were used to determine the linear and quadratic effect of increasing dietary SID Val:Lys ratio. trients, the composition of the experimental diets was optimized on the basis of SID AA expressed as a ratio to SID Lys in accordance with the concept of an ideal protein (Chung and Baker, 1992) . The estimated ratios of SID AA:Lys were confirmed by analyses of the experimental diets and are designed to guarantee a sufficient supply relative to Lys. To secondarily limit Lys, average SID Lys concentrations of 1.00% were chosen for all experiments. Analyses of Lys and calculation with tabular digestibility averaged 0.99% SID Lys for all diets. Based on the growth performance observed in the present work, the dietary energy level, and genetic line used, the SID Lys requirement is 1.19% according to German standards (GfE, 2008) , which is increased about 20% in comparison with the Lys supply of the present work. Using the same genetics and experimental conditions as in the present work, it was reported that total Lys:ME ratios of at least 0.9 g per MJ are needed for 8 to 30 kg of BW pigs (Roth et al., 1994 (Roth et al., , 1999 . In the present work, total Lys:ME ratios of 0.82 and 0.79 g per MJ were used in Exp. 1 and in Exp. 2 and 3, respectively. In trials conducted on BCAA interactions, 1.12% SID Lys (1.24% total Lys) were used in cereal-based diets to enable greater performance levels as seen in the present work [M. K. Wiltafsky, M. W. Pfaffl (Lehrstuhl für Physiologie, Technische Universität München, Department für Tierwissenschaften, Freising, Germany), and F. X. Roth, unpublished data] . These trials were conducted using the same genetics, experimental conditions, and BW range as in the pres- ent work. However, the realized ADG was 563 vs. 409 g of the present work (plateau phase of Exp. 2), indicating Lys insufficiency in the present work. In addition to these trials, recent work by Kendall et al. (2008) has shown that 1.05% SID Lys is deficient for weaned pigs raised under more commercial conditions. In 5 experiments using corn-soybean meal-based diets, the authors estimated a requirement of 1.30% SID Lys for 11 to 27 kg of BW pigs. This estimate was confirmed by Yi et al. (2006) . A SID Lys requirement of 1.28 to 1.32% was estimated for optimal ADG in weaned pigs (12 to 25 kg of BW) under commercial research conditions using corn-soybean meal diets. From these data it was assumed that the SID Lys supply in the present experiments was marginal, and thus the obtained SID Val:Lys ratios are rational.
In determination of the Val requirement, dietary Ile and Leu contents must be considered. The antagonism between the BCAA has been reviewed by . The BCAA share the first 2 steps of their catabolism and compete for the same enzymes. At first the BCAA are transaminated, and the resulting branched-chain α-keto acids are oxidatively decarboxylated by a multienzyme complex (the branched-chain α-keto acid dehydrogenase complex; BCKDH). The second step is irreversible and rate limiting. Especially high α-ketoisocaproate concentrations (the corresponding α-keto acid of Leu) can increase catabolism of the other BCAA by stimulation of BCKDH activity (Paxton and Harris, 1984) . In rats and pigs, excess dietary Leu depresses plasma concentrations of Val, Ile, and their branched-chain α-keto acids, and increase whole-body Val oxidation by increasing BCKDH activity Langer et al., 2000) . Increased dietary Leu concentrations thus result in an increased nutritional need for Ile and Val. To minimize antagonistic effects in the trials presented here, dietary excesses of Ile and Leu were avoided.
In Exp. 1, the dietary SID Val:Lys ratio incrementally increased from 56 to 84%. The ADG increased from 324 to 467 g as the SID Val:Lys ratio increased from 56 to 62%, but greater SID Val:Lys ratios did not further increase the performance. It was concluded that a SID Val:Lys ratio of 56% is deficient for weaned pigs. Estimation of the Val requirement was not possible for Table 7 . Effects of increasing standardized ileal digestible (SID) Val:Lys ratio by crystalline l-Val supplementation on performance and N balance parameter, and plasma urea of weaned pigs (Exp. Exp. 1. This could have been caused by several factors: for example, by the basal level used, increments of lVal supply, or number of pigs per treatment. Therefore, a second growth assay with a reduced basal Val level and smaller increments of l-Val supplementation was conducted. In Exp. 2, the SID Val:Lys ratio ranged from 49 to 74% and optimum SID Val:Lys ratios of 66 and 67% were estimated for ADG and ADFI, respectively. To verify these estimates, a N balance trial was conducted using the diets of Exp. 2. An optimal SID Val:Lys ratio of 65% was estimated for N retention and supports the ADG and ADFI results of Exp. 2. For G:F and plasma Val in Exp. 2 and N utilization in Exp. 3, breakpoints were determined at SID Val:Lys ratios of 61, 60, and 62%, respectively. These ratios were less than those estimated for ADG, ADFI, and N retention. Thus, greater SID Val:Lys ratios were necessary to maximize feed intake than required to maximize efficiency, demonstrating the importance of ad libitum feeding regimen.
Our findings regarding the responses of ADG and ADFI are close to NRC (1998) recommendations for 10 to 20 kg of BW pigs and to the results of Chung and Baker (1992) for 10 kg of BW pigs (Val:Lys ratio of 68%). From recent work investigating the Val requirements of 12 to 25 kg of BW pigs, it was concluded that a SID Val:Lys ratio of at least 70% is needed (Barea et al., 2009) , which is slightly greater than the estimate from the present experiment.
Other studies have estimated the Val requirement on the basis of SID Val level in the diet. For 10 to 20 kg of BW pigs, estimates for SID Val of 0.78% appear in the literature (Mavromichalis et al., 2001a; Gaines et al., 2006) ; however, comparison of these estimates with the present work is difficult. Mavromichalis et al. (2001a) also expressed their estimates relative to ME and concluded that 10 to 20 kg of BW pigs require no more than 2.22 g of SID Val per Mcal of ME, which is 5% greater than NRC (1998) estimates (2.11 g of SID Val per Mcal of ME). The estimates to maximize ADG and ADFI estimated from the present work were 66 and 67% SID Val:Lys, respectively, which is 4 and 3% less than estimates of NRC (69% SID Val:Lys; 1998). However, it was clearly demonstrated in Exp. 2 and Exp. 3 that SID Val:Lys ratios of 67% were sufficient to maximize performance and greater SID Val:Lys ratios did not increase performance further.
It can be hypothesized that during evolution the AA pattern of sow milk was adjusted to the AA requirements of piglets. This assumption is supported by the fact that the AA pattern of the milk of the sow is constant and apparently not affected by dietary composition (Schneider et al., 1992) . Furthermore, the AA pattern of the milk of the sow, whole-body (20 kg of BW), and deposited protein (20 to 90 kg of BW) are similar (Boisen, 2000) , and calculation of daily AA requirements by daily protein deposition is described for Lys by NRC (1998). However, a large range (65 to 76%) of Val:Lys ratios has been found in the milk of the sow (Schneider et al., 1992; Boisen, 2000) . Our data are in accordance with the ratio reported by Schneider et al. (1992) . In recent work, Mavromichalis et al. (2001b) estimated the true ileal digestibility (TID) of AA in milk of sows for 17-d-old pigs. True ileal digestibility for Lys and Val was 92.1 and 87.0%, respectively. The estimated TID Val:Lys ratio was 73%.
Whole-body AA composition data can provide insight into the estimation of AA requirements, although AA requirements for maintenance and different intermediary utilization remain unconsidered. Analysis of wholebody essential AA composition of pigs from birth to 145 kg of BW revealed a Val:Lys ratio of 68% (Mahan and Shields, 1998) , and a survey of literature for wholebody Val:Lys ratios suggested a range of 64 to 81% with an average of 69% (Mahan and Shields, 1998) .
Performance data were confirmed by blood variables. In Exp. 2, plasma Val concentrations stayed at a reduced concentration for SID Val:Lys ratios of 49 to 58%, but rapidly increased in a linear manner for SID Val:Lys ratios of 63 to 74%. Increasing dietary supply of an AA from deficit to oversupply had little effect on plasma concentrations until the requirement is met, but will linearly increase plasma concentrations when the diet contains adequate or excess amounts (Morrison et al., 1961; Zimmerman and Scott, 1965) . Plasma concentrations of other nonlimiting essential AA will be minimized once the requirement of the limiting AA is met because protein synthesis is maximal. These findings have been used to estimate AA needs in rats, chicks, and pigs (Morrison et al., 1961; Zimmerman and Scott, 1965; Mitchell et al., 1968; Oestemer et al., 1973) . In Exp. 2, increased plasma Val concentrations were detected at SID Val:Lys ratios of 67 and 74%, and plasma concentrations of His, Lys, and Trp were minimized. Additionally, plasma urea concentrations were minimal at a SID Val:Lys ratio of 67% and increased again at a SID Val:Lys ratio of 74%. These results are confirmed by data from the N balance trial. Nitrogen digestibility was not affected, but N retention and utilization increased with increasing supply of dietary Val, reaching a maximum at SID Val:Lys ratios of 67 and 63%, respectively.
In conclusion, for optimal ADG and ADFI of 8 to 25 kg of BW pigs a SID Val:Lys ratio of 66 to 67% is necessary. Plasma urea and N retention data support the estimated optimal SID Val:Lys ratio established to optimize growth.
